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*1. 

In  general,  B  depends  on  a.  The  case  of  constant  B  leads  to 
divergence  of  the  integral  but  this  simple  and  interesting  oase  can  b® 
approximated  arbitrarily  closely,  without  loss  of  convergence,  by 
taking 


i  +  n 


p  ■■ 

„with  sufficiently  large  - .  The  integration  is  effected  by  completing 
"the  path  around  a  large  semi-circle  in  the  upper  half-plane  and  contrac¬ 


ting  around  the  only  pole  at  fit  «  +  JfitQ .  The  pole  at  ft  =  -  Js  is  in 
the  lower  half- plane,  by  the  rules  of  Laplace  transform  theory  (Re  s  >  0) 
The  result,  n--  - .  ' 
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shows  that  the  effeative  impedsnoe  of  our  network  consists  of  a  resis¬ 
tance  2/jtBQ  and  an  induotance  2/*B0r‘0*.  The  latter  vanishes  in  the 
limit  &Q-* 00 .  The  simulation  of  resistance- by  reactive  elements  is 
thus  established.  The  conductance  with  ^  »  is  •• 
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and  this  formula  for  the  conductance  is  obtained  also  with  more  general 
forms  of  B(ft)  than  that  assumed  here. 

3.  Applications  of  the  Resistance  Model. 

Our  picture  of  dissipation  assists  the  understanding  of  Landau1 


1L.  Landau,  J.  Phys.  UtSBK  10,  25(1946) . 
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damping  of  disturbances  with  wave  numbe%  *  in"  a  colli sion-free  plasma; 
the  electron  streams  passing  through  the  plasma  with  their  continuously, 
distributed  velocities  v  provide  a  continuous  range  of  resonance 
frequencies  fl  a  kv,  « 

Moreover,  Nyquist's2  noise  theorem  Us  readily  obtained  from  this 
resonant. cirouit  model  of  resistance.  If  the  network  is  shorted  .at  the 
port  of  measurement  after  having  been  in  thermal  contact  with  the  sur¬ 
roundings,  each  circuit  will  be  left  oscillating  with  energy 


..  2- h>  N*  +.  |  cv  |Vv|2  -  lv  |IV|2  *  cv  Jyv|2  ■  83? 
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from  which  we  deduce  —  — —  -  •  • 
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where  G  is  the  "conductance"  identified  above.  This  is  Nyquist's 
formula.  .  . 
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2H.  Kyquiot,  P.  R.  32,  no  (19*6). 
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Attn:  Elootroa  Tuba  Laboratory 

University  of  Mianeaota 
laatituta  of  Taohnology 
Dapt.  of  Elao.  Eng, 

Minneapolia,  Minnesota 
Attn:  Prof.  A.  ran  dar  2ial 
Ohio  Unir.rai ty 
Coll ag a  of  Applied  Science  " 

Athena,  Ohio 
Attn:  D.B.  Oraan 

Oregon  Stata  College 
Dapt,  of  Elae.  Eng. 

CorraUii,  Oregon 
Attn:  H.J.  Oorthuya 

Princeton  University- 
Dapt.  of  Eleo.  Eng. 

Princaton,  New  Jersey 

...  Purdue  University 
Research  Library 
l,efayatta,  Indiana 
Attn:  Elan.  Eng.  Dept. 

Renaaaleer  Polytaohnio  Inatituta 
Office  of  tha  Librarian 
Troy,  No*  York 

Royal  Swedish  Aeadaay  of  Eng,  Soinnoaa 
8  Eaat  69th  Street 
Nee  York  21,  New  York 

Rutgers  University 
Physios  Department 
N«»erk .  S,  Jejrjuur.. 

Attn:  Dr.  Charlea  Pine 

Uni  varsity.. of  Text*  .  -  .  ">> 

o1  ph,Tfi«*  Basaareh  Laboratory  .. 

Box  8036,  University  Station 
Austin,  Texas 

Univarsity  of. Utah - 

Elae.  Eng.  Dept,  ------ 

Belt, Lake  Cit*.  Utah  - -- -  ••  - 

Attm  Richard  W.  Brow 

Yale  University  ...  _ 

Sloan a  Physics  Laboratery 
N«tHaran,Conneoticut 

University  of  Puerto  Rico 
Co  1 1  a ge  o f  Ag r i o u ltnra  and  Mechanical  Arts 
Mayaguat,  Puerto  Rico  „  r 

Attn:  Dr.  Breulio  Duano 

The  Royal  Inatituta  of  Technology 

Stockhola  70,  Sweden 

Attn i  Or.  B.  Agdur  „ 

Dtaxel  InStituta  of  Taohnology 
Dost,  of  Eleo.  Eng. 

Pin  1  adelphia  4,  Psnnayivani  t 

Alla  ft  It  II 

a-n  v  vie  a  r.p.  II  a  f  II  SB 

Forfvarets  Forekningeinititutt 
Avdeling  forjjadar 
Bergen,  Norway 
Attn:  Tore  Veaaal<t}erg 

Vie:  WADD  (*#311,  Mr.  Knutson) 
Wright-Pettarion  APB,  Ohio 
Maaaachuaetta  Inatituta  of  Technology 
Research  Laboratory  of  Electronics 
Cambridge  39,  Man. 

Attn:  L.  D.  Saul  1  in 


1  Keaeaehttaetta  laatituta  of  Technology 

Raaaarch  Laboratory  of  Elaetroaioa 
Caab ridge  39,  Haas. 

Atta:  S.C.  Brown 

1  University  of  Chicago 

Midwsy  Laboratories 
8220  S.  Draxal  Avaaua 
Chioago,  Illinois 
Attn:  P.J.  Di  eke  ram 

S  AFCRL  AFRO  (CRRC) 

L.Q.  Hanaeoa  Field,  Bedford,  Maas. 


>1 


u 


Additional  list 


University  of  Illinois 
Control  Systems  Laboratories 
IJrbana,  Illinois 
Attn:  Prof.  Daniel  Alpert 
University  of  Illinois  V.  "  %. 

ia2XiL&r>W 

'  Afctn:  ProfC  L.  Gold%il|n  %  " 

University  IllinoiliA  V 

Department  of  Physics  x's!  t 
Urbana,  Illinois 
Attn;  Dr,  John  Barduien 

Iowa  State  University 
Physics  Department 
Iowa  City,  Iowa 
Attn:  Prof,  frank  MacCbnald 
Johns  Hopkins  Univarsity 
Ration  Laboratory 
1315  St.  Paul  Street 
Baltimore  2,  Maryland 
Attn:  Librarian 
Attn:  J.M.  Minlcewbki 

Linfieid  Research  Inatituta 
MoMmn villa,  Oredfon 
Attn:  Dr.  tl>.  $ke,  Director 
Massaohuaetta  Inatituta  of  Technology 

Attn:  S.  C.  Brown 

P.0,  (Box  73  -  .  .......  V 

Me  Murry  Coll age 

Ham  n  w  ka  •>—  a  .i  m 


Department  of  Phyaica 

AttnP^feli  f TTSSE?™-  ' 

|i««*£on  Ibba  Laboratory 
Ann  A?l»r,  Miohigw" ; 

W”' 

..Institute  of  Technology.  . 

fita^ms'rjggsie 

PA^A  Ai  vaifder  Ziel 
New  York- 

— ^  ^^^bt^svjReaeitfth  ?Div7 
Ohio  State  Univerait 
Department  of  Eli"  • 

Columbur  lCT,  Ohio 
Attn:  Prof.  E.  Mr  Boone 
Ohio  University 

9?l * 68e  °£,  Applied  Science* 

Athens,  Ohio 

Attn:  •D.'B.-Ora^n  -  . -  -  * 

Ak'+ea  Q*  -  fc-lf*'  W7‘  '  "»'•  • 

••»»w.«'on  rounaamon 
1314  Rinnear  Avenur- 
Lolumbus,  Ohio 

Orcgt, r,  State  College  IT 

teliiS' 0rf«S„eetri0al  En«ihe”in8 

Atfcnj  H.  J.  Oor thuya 
Princeton  University 


Purdue  University 
Research  Library 
Lafayette,  Indiana 

Attn:  Electrical  Engineering  Department 
Rensselaer  Polytechnic  Institute 

New  York  21,  New  York 

Sirs  University  #  k  : 

os  Department 
d  2,  New  Jersey 
Attn:  Dr.  Charles  Pine 

®“lMdh  Institute 

Menlo  Perit,  C*iijf«mia  . .  . 

Attn:  Documents  Center 

M.l.  Fieiils,  Acquisitions 
University  of  Texas 


U  r.V?10*rs*e5roh  Del 

*S«I»?84s£i,"'‘,y  ***• 

Department 


diversity  of  Utah 
si  fctrioarEngineeri 
fflt  Lake  City,  Utah 
Attn:  Richard  W.  Grow 


urow 

^s^ggton  University 

L.b.r.W 

Atthi  ^Nelson  T.  Gri  samore 

o|  WMhifigton  ' 

Attn:  A.  E,  Karri ion 
Vniyeraity 

New  Havre,  Connecticut 
-  Sloane  Physics  -Labomrtpry 

Uniyaraity  of  Puerto  Rico 
-Attft:  _  Dr,  Braulio  Dueno 

New 

^n*ti5Pi?  0^  Teohnol6| 
uettartment  ai: Et  ***-*4  «*r.  b£,J 


Arts 


Ivahia- 


■Ming 


r<D,..nayni 

. 

.... 

•  — . --  -  -  -  ...v 

R««i»jkEf*£6ric  Con>P“y 

SofmMSr,tory  _ ... _ 

Kew  York 

Atthi  Alice  V.  Neil,  Librarian 
Hewlett-Packard  Company 
m  Pape  Mill  Road  - 
Palo  Alto,  California 


University  of  Michigan 

Electronic  Defense  Group  Philips  Laboratories 

Si"T«'Th  fa~“"  «- 

&!.  Heasarch  Saaatit,  OHic.  BiiSSfJ?1 ii'ciifen,,. 

Bell  Telephone  Laboratories.  Inc  Radiation  Laboratory 

Murray  Hill  Laboratory  Livermore,  California 

Kay  nin,r  n°Ver,ay  only)  S.A.  Colgate 

Attn:  Dr.  J.R.  Pierce  diversify  of  California 

-'  V'$f?rh  Technology  Associate,  R.dietion^bom^ry”11* 

Waltham,  MSasachuaetta  Livermore,  California 

Attn:  Mr.  J,  Babakian  p. F,  Post 

Gianninni  Research  University  of  California 

Santa  Am  a*- California  Radiation  Laboratory 

Attn:  Dr.  Blackman  Livermore,  California 

Raytheon  Manufacturing  Company  M.  Roaenbluth 

Waltham,  Massachusetts  General  Atomic 

Attn:  M  L  Fundingaland  ^“1“  finA08""*1  Corporation 

San/D^fof^rifornia  I 

PAsidsna,  California  L.  fitter 

— Attn: — Pip f.  R.W.  . Gould .  Project  Matterhorn 

Stanford jheaearah  Institute  -  -  pWiSe*^  - 

-*&  --  ,  • . 

Polytechnic  Institute  of  Brooklyn 

Dr.  Jif  seni.e  "  •  Brooklyn  1,  Nee  York 

-irss&Mjs* d* 

Sao  Paulo,  Braiil  -  - 4800  oJt  Grove  Drive  “  " 

Advisory  Group  on  Electron  Tubas  PAiAdena  3,  California 

346-Broadwi(y^^8Bh-Frodr  —  .:M< — Documents  Library  -  -  - 

New  York  13,  New  York  _  -  _  .  _  _ 

Syl  vania.  Electric  Producta,  Inc.  '  Be  fk  Sf»v  - 1 '  t 

Labbratiry,. _ _  ^  WW  •  ' 

123  N,  Whiaman  Road  •  Attn  oS2r  VN'  Wimny 

Mountain-View)  California  "fof,  JrR,  Singer  ....  ...  - 

Attn;L  Library  ^“crnie 

Wyiaion  of  Sperry  Rand  Corporation  •  \  - 

SparryGyro.cope  Company  P  Berk^a^  r-M FdB-S0.  Kooml28 

Great  Neck,  Long  Island:  New  Ynrt  -  WY.  Califffmii 

-Attni  :norenoe®W^Mfcull^^^  :^Kv  .WtfirHng^^i^^ 

■  :  Mlinwring;^ ^Librarian 

Sylvania  Electric  Products.  Inc.  ,  %? 

Re,®erch  laboratories  Div.  SioaM  t-~~ 

208-20  Willets  Point  Boulevard  — ^ 

Attm  d^aLnf7  Y6'k  'only)  ~  '  i  •.^w’r'lfo!W*-*51Ur,  Tech,  Libfean 

-  Assistant  tp^teager-dfayaioa'Labr  W^wt  orEleotrlcal  Engineering 

|ffcananKB'-'~  ‘ 

-•  tefcV-y »  7 

f— *'  nSSS  SialfiJSSiJli-'riBt.  '"  Sf5«i*^rtf6naB 

Radio  Corporation  of  America  Department  of  Electrics!  En^j— «■ 

Defense  Elecudmo  Products  Boulder,  .Colorado  Mgineering 

Camden,  Nftw  J^rsfty  ----  Atfen;  '  fiwAf -  mi  «  - 

AUn:  Harvard  Uni^^y  ““ 

RCA  Laboratories  8'  *'  ^  ""  So^lSlA. 

Attn.  Dr.  rtsrwick  Johnson  TIt.  .  t  ’  Ubrsrian 

fc;.'’1  *:»?“*  tabor. tori..,  In..  JaoSiilin'&JSr 

ttn:  Technical  Information  Library  Research  Engineer 

Electronics  Research  Laboratory 


Hughes  Aircraft  Company 
Research  find  Development  Laboratories 
Oliver  City,  California 
1  copy  Attn:  Engineering  Librarian 
1  copy  Attn:  L. M,  Field 

IT  and  T  Laboratories 
500  Washington  Avenue 
Nutley,  New  Jersey 

Litton  Industries,  Inc, 

960  Industrial  Road 

San  Carlos,  California 

Attn:  Document  Custodian,  Engr,  Dept. 

RCA  Laboratories 
Prirjr  ‘ton,  New  Jersey 
Aten:  Harwell  Johnson 

fUuno- Wooldridge  Division 


Woo 


-  ...  _  '  Inc, 
Airport.  Station 
California 


Thompson  Ra 
P.O.  Box  90  ... 

Loa  Angeles  45,  _ _ 

Attn:  Technics]  Informstion  Service* 

The  Raiid  Corporation  ^  ” 

Attn:  Mahgarat  Andsraon,  Librarian 

Sandia  Corporation 
Sandia  Baaa . 

Albuquerque,  New  Mexico 

Attn:  Mrs,  B,R,  Allen,  Librarian 

Sperry  Gyroaoop*  Como  any 
Eiginierlng  Library  * 

Mall  Station  C-39 

Great  Neck,  Long  Island,  Now  York 

Vsrian  Associate* 

611  Hansen  Way 

Palo  Alto,  California  _ 

Attm  Toohniosl  Library 

Watkina-Johnaon  Company 
3333  Hillview  Avenue 
Palo  Alto,  California 
Attn:  Dr,  H,R.  Johnson 

Westinghouie  Eleotrio  Corporation 
.FfiandiRln  In  te ra atlonaFAlrpart  - 
Box  7 46,  Bal tinore  3,  Maryl and 
Attn:  G,  Roia  Kilgore,  Manager  — . 

Applied  Research  Dept, r - 

Baltimore  Laboratory 

Foravareta  Forkakningairtatitutt 
A^Sliha  foriRsdar:  ?'::  -  :  \  i  ~  ~ 

Bergeflijli . 


Attnr  -  To  •arfnseli  „ 

Via:  Commander,'  fright  Air  Dev.  Canter 

- - ,  Wt-igh t -Pat  terawi  AFB,  Ohio  ~ - 

Attn:  WQ09R,  Mr.  tbiutien _ 

The  Royal  Institute  of  Technology 
Stockholm  70,  Sweden  -------- 

Attni  :  Dr,  B.  Agdur  —  ----- 

Services  Electronic  Research  Laboratories 
Baldock,  Herts,  England  ■■ 

Attn:  Ur,  Boot  ;  — 

Standard  Telephone  Laboratories 
Harlow,  Essex-,  England  •  “• 

ti-i-m. .  n- — p  a  -  a  2t . . 


UNCLASSIFIED 


UNCLASSIFIED 


